One of the cause of the maxillary midline diastema (MMD) may be discrepancy between teeth and maxilla dimension. That can relate to two situations: when teeth have correct size but maxilla is too large or maxilla bone is in the proper size but teeth have reduced dimensions (microdontia). The present study has been conducted to investigate the differences in the linear dimensions of upper central and lateral incisors and canines in diastematic dentition and to compare them with the control group without diastema.
Introduction
Odontometric data using tooth dimensions have been implemented in various studies of populations in order to determine gender, ethnicity, geographical factors and other variations. Such data include tooth size and morphology, which can also vary in the spaced dentition. When it comes to the primary and mixed dentitions, anterior spaces are common and considered as normal phenomenon. In the permanent dentition however, reported incidence ranges from 3.7% [33] to 36.8% [26] in different populations. This incidence is higher in the case of black individuals than among white or yellow population groups.
Maxillary midline diastema (MMD)the anterior space between upper central incisors is a common aesthetic concern of dental patients, as it may disrupt their dentofacial harmony.
Moreover, diastemas in different places, i.e. between lateral incisors and canines or canines and premolars in upper and lower dental arch are also frequently observed [12] . Among many theories concerning the aetiology of MMD, the one about discrepancy between teeth and maxilla dimension is often cited. This can relate to two situations: when teeth have correct size but maxilla is too large [30] or maxilla bone is in the proper size but teeth have reduced dimensions (microdontia). Both cases may cause the formation of diastema and even polydiastema [4, 20, 25] . The microdontia most frequently concerns the lateral maxillary incisors which have either reduced dimensions or a crown with an incorrect structure in the peg-shaped lateral incisor [21] . They cause the gaps mainly in lateral incisors area, however through the migration of the central incisors they may also become the cause of the central diastema. Similarly, through tooth migration, multiple diastemas are created in cases of hypodontia, i.e. a congenital lack of a tooth bud or loss of lateral incisors in the jaw [16] . The formation of gaps in the anterior part of the dental arch is influenced not only by the anterior teeth, but also by the loss of support in the lateral sections, extraction or agenesia of the premolars. Some investigators have also suggested that improper frenum attachment of upper lip, which is adhered to papilla or penetrating to papilla between central incisors, may contribute to diastema development [1, 11] .
The measurement of teeth proportions in patients with maxillary midline diastema is important in their treatment planning. Incorrect size or shape of teeth is an indication to the aesthetic restoration of upper incisors [3, 8, 10, 14, 22, 28] . Depending on the aetiology, the treatment may also take place in a different way, i.e. orthodontic treatment [13, 17, 24] or surgical treatment [32, 34] of diastema.
Preliminary studies on the width/length ratio of upper anterior teeth were done in the past only in a pilot group of patients [30] . The present study, therefore, has been conducted to investigate the differences in the linear dimensions of upper central and lateral incisors and canines in diastematic dentition and to compare them with the control group without diastema.
Material and methods
The study was conducted in the Department of Jaw Orthopaedics on diagnostic orthodontic plaster models. The subjects (n=102) were divided into two groups: study group with MMD (n=50) and control group without MMD (n=52). All patients were Caucasians.
Both groups were close in age to each other. Mean age in the study group was 24.00 years +/-6.26 and in the control group 22.45 years +/-5.28. The majority of the groups consisted of women (78.8% in the group with MMD and 86% in the group without MMD). The occlusion status was similar in both groups. The first Angle's class (proper occlusion) was dominant (96.2% in the study group and 76% in the control group). The permanent dentition (DS4M2) according to Björk, that means Dental Stage 4fully erupted canines and premolars, and M2 fully erupted second molars, was also prevalent [5] . The exclusion criteria were individuals with severe malocclusion, craniofacial diseases, hypodontia or microdontia of teeth and periodontal disease.
The digital calliper accurate to 0.01 mm was used for the following measurements:
1.
Width in the widest mesiodistal portion for upper right (R), and left (L) Central Incisors (CI), Lateral Incisors (LI) and Canines (C) ( Fig.1. ).
2.
Length in the longest apico-coronal portion for the same teeth ( Fig. 1.) .
All the participants were informed about the study, and a consent was obtained from all of them. The Bioethics Committee of the Medical University of Lublin approved the research (No.KE-0254/29/2014).
All the measurements were tabulated in Microsoft Excel and statistical analysis in program Statistica 10 was done to compare the dimensions of teeth. The results were presented in Tables I, II and III .
Results
Measurements of the width of investigated teeth are illustrated in Table I . Descriptive statistics showed that the mean width of the right medial incisor in the group of diastema Measurements of the length of teeth are presented in Table II . Descriptive statistics showed that the mean length of the right medial incisor in the group of diastema patients was Statistically significant differences concerning length were observed in the case of central incisors and canines in both sides. These odontometric measurements were lower in diastematic dentition (Tab. III.).
Discussion
Maintaining the right dimensions of the width, length and width/length ratio of the upper front teeth is important in achieving the aesthetic appearance after composite or prosthetic reconstructions [9] . In cases with diastema where widening of incisors was required also lengthen of teeth should be planned to achieve proper width/length ratio [7, 10, 15, 27] .
This was confirmed in our results where lengths of central incisors and canines were significantly shorter in the investigated diastematic group in comparison with the control group.
A study performed by Gillen et al. [15] , which was conducted on randomly selected diagnostic models of adult patients, showed that the length of central incisors and canines was almost the same. Central incisors and canines were longer than the maxillary lateral incisors.
These results were similar to the study group but slightly differ from the results obtained in the control group, where central incisors were the longest, canines slightly shorter and lateral incisors the shortest. Magne et al. [23] obtained the same relationship of the length of the upper front teeth as in our control group.
According to the width of upper anterior teeth in both investigated groups, the following relationship was observed: the central incisors were the widest teeth compared to lateral incisors and canines. This relationship was confirmed by many different authors [18, 23, 31] who reported that central incisors were wider than lateral incisors by 25% and 10% wider than canines [15] .
In many publications the results of the study of the teeth size in groups with crowding in comparison with normal occlusion were presented. Most of them concluded that the size of teeth affects the formation of crowding, and in crowded groups the teeth are larger [2, 19, 29] .
Moreover, comparison of groups with crowding with normal occlusion and with diastemas showed the superiority of dental material correlated with the occurrence of crowded teeth [6] .
In the study group with diastema differences in the width of upper front teeth were observed but statistically significant difference was only for the width of the left canine (LC). The results of teeth width in diastema group in the Bugaighis's study were almost the same as the results of width in the study group [6] .
The results of own research indicate that patients with diastema have incorrect proportions of crowns of the anterior teeth, therefore it should be taken under attention in the treatment planning because orthodontic closure of diastema alone will not give a proper aesthetic effect. In such cases composite or porcelain reconstruction of the teeth crowns in order to improve their proportion is indicated. Another option is a surgical correcting of the gingiva and giving the right shape to the gum garland and line. All these procedures may be required to obtain the harmonic and aesthetic smile of the patient [8, 10] . 
